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[57] ABSTRACT

A blank holder having variable assembly is used in a folding
machine for the production of a sheet panel. It comprises a

central element (3), a plurality of additional elements (6), a
pair of expander elements (4), two extremity members (7),

at least one programmable carriage (15) movable along the
blank holder which is operable to modify the length of the

blank holder.

9 Claims, 6 Drawing Sheets
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BLANK HOLDER HAVING VARIABLE
ASSEMBLY

FIELD OF THE INVENTION

The present invention relates to a blank holder, more
specifically to a blank holder capable of being utilized in the
folding machines which are used for the production of sheet
panels starting from flat sheets.

BACKGROUND OF THE INVENTION

The sheet panels having folded borders are used exten-
sively in the construction of electro-domestic articles, boxes,
furniture and metallic shelving. The production of these
articles is carried out with suitable folding machines the
main features of which are a system of blades and a blank
holder device by means of which it is possible to produce the

desired fold on the flat sheets which are subjected to the
action of the folding machine.

It 1s part of the known technology with respect to folding
machines to use a pair of blades opposed one to the other
supported by a cutter block in the shape of a “C” which is
movable in the vertical direction with respect to the blank
holder device. This blank holder, in the case of the produc-
tion of panels which have the borders folded towards the
interior, must be capable of contracting in order to allow the
motion of the same panel. In addition, there must be the
possibility of varying the extension of the same blank holder
in a manner to be able to change rapidly the dimension of the

panels which are produced and the profile of the fold of the
same panels.

It is also part of the technology of the folding machines to
provide for the modification of the length of the blank holder
device in a programmed manner. The variation of the length
of the base of the blank holder is achieved in the folding
machines already known in the art by varying the number of
suitable segments of which the blank holder itself is com-
posed. The final regulation of the length of the blank holder
is then achieved by substituting the members at the extremi-
ties of the blank holder. On the side of the blank holder, the
folding machine in addition must provide for the presence ot
two storehouses which contain a plurality of corresponding
symmetrical members at the extremities and also suitable
means for their automatic and programmed substitution. The
latter may consist for instance of programmer carriages
provided with suitable separation systems which are shidable
along suitable guides due to the rotation of screws which are
as long as said guides and which are moved in two directions
by suitable motors.

The motion of the carriages which are used to achieve the
substitution of the extremity members must be simultaneous
and suitably synchronized with the contraction phase of the
same blank holder.

This type of configuration which is used with the folding
machines known at present is affected by several functional
limitations due to their complexity, limitations which cause
mechanical problems which increase the cost of manage-
ment and upkeep of the same folding machines. The con-
siderable dimensions and consequently the space involved is
another problem of the type of folding machines known at
the present.

In conclusion, the limitations of the known folding
machines are:

1) The presence of two storehouses which contain a
corresponding plurality of tools, a fact which causes
cost increases and a substantial space requirement;
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2) Excessive machinery involved in the system of hook-
ing and unhooking of the members which are used at
the extremities, with mechanical problems and increase
in the upkeep cost;

3) The necessity of carrying out the change of the extrem-
ity members only in a certain vertical position of the
blank holder with respect to the front plate of the
folding machine which is vertically fixed.

SUMMARY OF THE INVENTION

The above problems are effectively solved by means of
the blank holder which is the object of the present invention
which is composed of two extremity members which
enclose a plurality of additional elements, two expander
elements, a central element and a plurality of incremental
elements. The latter plurality constitutes one of the main
features of the present invention.

In detail, the plurality of the incremental elements con-
sists of a number (n—1) of successive elements, each one
having a thickness double the thickness of the preceding
element, that is if “p” is the thickmess of the thinner
incremental element, the successive incremental elements
have a thickness which is equal to 2 "xp in which “n” is
the ordinal position of the single element, the “n”th element
“n” has the same thickness of the additional elements having

constant thickness.

The utilization of the plurality of incremental elements
with the thickness having quadratic increment, permits to

achieve with only the combination of “K” elements a number

of assemblies of the blank holder equal to 2% P Ap. This
plurality of values which will be referred to hereinbelow as
the final regulation and which is obtained by the combina-
tion of the incremental elements is to be added to one or
more of the additional elements.

By way of example, if the increment A p in the assembly
of one blank holder is of 5 mm and the utilization of 4
incremental elements is desired, the thickness of the thinner
incremental element will be 5 mm while the successive

incremental elements will have a thickness respectively of
10, 20 and 40 mm.

By combination among themselves of the four elements,
there are obtained 15 different lengths with an increment A
p equal to 5 mm, from 5 mm up to 75 mm. The successive
increment of 80 mm is obtained by using the first additional
element of 80 mm and the further measurements of the blank
holder with A p=5 mm, are obtained using the additional
clements of constant thickness exactly from 80 mm.

The plurality of the incremental elements is positioned
laterally with respect to the central element thus permitting
an asymmetrical assembly of the blank holder with respect
to the axis of the same central element and which corre-
sponds also to the axis of symmetry of the support structure
of the same blank holder. This possibility of placing laterally
the plurality of the incremental clements constitutes an
advantage with respect to the known assemblies because as
it will be clarified further hereinbelow, it is possible to utilize
a number of incremental elements equal to one half minus 1
of the incremental elements which have been used in the
symmetrical assemblies and which permits, keeping the time
involved in the assembly the same, to utilize a single
programmer instcad of two. When the folding machine is
provided with manipulation means for the sheet being
worked, which require that the axis of symmetry of the
profile to be folded correspond to the axis of the central
clement, the assembly of the blank holder will be symmetri-
cal with respect to the axis of the same central element. In
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this sitnation, it is necessary to use two pluralities of
incremental elements placed laterally with respect to the
central element.

This requires that if A p 1s the minimum increment of the
total length of the blank holder, the measure of the thickness
of the thinner incremental element present in the two plu-
ralities must be equal to Ap/2 and all the successive elements
have a thickness which increases in a quadratic manner
according to the formula 2" 'xAP/2 in which “n” indicates
the ordinal position of the element in the plurality.

By way of example, if the assembly of the blank holder
has an increment A p equal to 5 mm and the additional
elements have a thickness of 30 mm, by application of the
formulae indicated hereinabove, each one of the two plu-
ralities of incremental elements positioned symmetrically
with respect to the central element will be composed of k=5
elements; the thinner incremental element of 2.5 mm fol-
lowed by the incremental elements of a thickness 5,10,20
and 40 mm.

The minimum assembly of the blank holder will be
constituted by the central c¢lement, the two expander cle-

ments which are placed laterally with respect to the central
clement and by the two extremity members.

The assembly of measures greater with respect to the
minimum measure are obtained by utilizing in addition to
the elements mentioned hereinabove the incremental ele-
ments for measures up to the maximum of the thickness of
the pluralities of the same elements and have still greater
measures by placing near the preceding elements one or
more spacer elements having constant thickness.

The second novel feature of the present invention resides
in the fact that all the elements which have the function of
composing the different measures of assembly of the blank
holder and which constitute the equipment of the folding
machine (the central element, the two spacer elements, the
incremental elements, the additional elements and the two
extremity members) are positioned linearly in the lower part
of the plate which supports the same blank holder and are
connected to it.

This position causes the elements which constitute the
assembly of the blank holder to be disposed one adjacent to
the other and be enclosed between the two extremity mem-
bers while the additional elements which are not used are

placed externally with respect to the extremity members and
the incremental elements which are not used are disposed in

an area of a storehouse situated in one or both the extremities
of the support of the blank holder (depending whether one
deals with the asymmetric or symmetrical assembly and in

line with the same blank holder.

This storehouse which constitutes another feature of the
present invention has the novelty of having a dimension
which 1s reduced because it must contain at the most the “k”
elements which constitute the entire plurality of the incre-
mental elements.

The assembly of a specific length of the blank holder, in
addition to the vertical movement of the central element and
the symmetrical horizontal movement of the two expander
elements which are placed close to it (operations which are
repeated after each action of folding perpendicular to at least
another previous action of folding in which the vertical
space of the folding is towards the interior of the panel in
order to allow the extraction of the material which has been
worked as it will be described hereinbelow) requires the
positioning of a plurality of incremental elements for the
final regulation of a plurality of additional elements and the
two extremity members which enclose the blank holder.
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This positioning step is carried out by means of one or
more programmer carriages respectively in the case of an
asymmetric and symmetrical assembly, the carriages being
placed in front of the elements to be moved and slidable
linearly through suitable means actuated by a numerical
control.

The programmer carriage contains the splitting-packaging
group and the group which must engage the extremity
members and the incremental elements. The splitting-
packaging group constituted by a device which is capable of
being lengthened and being shortened and which is provided
with a tool capable of being restrained with the additional
element has the dual function of determining the reciprocal
spreading apart of the additional elements (splitting step} in
order to allow the insertion of the extremity members or the
positioning of the additional elements which are not used on
the exterior of the blank holder being assembled and proceed
therefore to the packaging of the totality of the additional
clements and the incremental elements which constitute the
assembly of the blank holder.

The group which engages the extremity members which
1s provided with a hooking tool which is capable of being
lengthened and being shortened serves the dual function of
removing or inserting the incremental elements in the incre-
mental pluralities of the blank holder by removing them or
depositing them in the lateral storehouse and also has the
function of modifying the position of the two extremity
members. This latter function is carried out by an unhooking
action and extraction of the same supporting elements of the
blank holder followed by a translation and by the subsequent
reinsertion and hooking of the same elements to the same
body in the position required for the new assembly.

The movement of the programmer carriage and the two
groups which are contained in it is regulated by means of an
electronic circuit which, on the basis of the length of the
blank holder being assembled, chooses the most favorable
combination of the elements, determines the relative posi-
tion in the interior of the blank holder and transmits orders
to the programmer carriage to carry out the operation of
assembly of the new blank holder, that is the motion by the
sliding of the additional elements, the removal or the deposit
of the incremental elements in a storehouse and finally the

positioning of the extremity members.

Constructively the blank holder is assembled in such a
manner that its length during the work phase results equal to

the length of the corner which must be folded. Therefore

during the production of panels which have the borders
folded towards the interior and in view of the fact that it is

necessary to use exitremity members provided with a flat-
tened foot which protrudes laterally in order to be inserted

into the lateral borders of the sheet which have already been
folded, it 1s required that the blank holder itself be capable
of modifying its lateral extension, that is it must have the
possibility of expanding and contracting laterally after the
first and the second side have been folded in order to allow
the extremities mentioned hereinabove to introduce them-
selves under the borders and then to be extracted from the
borders, and therefore to give the possibility to the entire
blank holder to raise and to allow the extraction of the article
already worked.

The contraction of the blank holder is obtained by moving
vertically the central element by means of a fluid-dynamic
cylinder which is connected with the support of the blank
holder so that the space which remains free is occupied by
the two expander members which are placed laterally. The
latter becoming closer to one another allow the contraction
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of the two lateral packages up to the extremity of a quantity
equal to the thickness of the raised central element.

In order to obtain a contraction of the blank holder such
as to allow the blank holder to raise itself above the boxed
panel, it is necessary that the thickness of the central element
be slightly greater with respect to the vertical space towards
the interior of the area of the folds which have been carried
out in the perpendicular sides previously carried out.

The two expander members have a vertical body provided
with a horizontal arm which slides within suitable guides,
the guides being formed on the lower base of the support of
the blank holder, this arm having the purpose of supporting
the expander element during the phases of contraction and
expansion of the blank holder.

The linear movement of the expander elements is
obtained with elastic means such as springs or fluid
-dynamic cylinders which are integral with the support of
the blank holder.

The production of panels in the shape of a box and
particularly the production of panels which have the border
folded towards the exterior requires the creation of spaces
which are free on the sides of the extremity members. In
order to obtain this space, each extremity member is pro-
vided with an elastic device which is protruding laterally
from the same member and which ensures that during the
parcelling step which has the function of eliminating the

empty spaces which have been formed between one element
and another of the blank holder after the movement of the

additional elements, the addition or the removal of the
incremental elements and the positioning of the extremity
members, there is formed a niche capable of containing the

borders of the panel which have been previously folded.

From what has been described hereinabove, it results that
operatively the step of folding the panel which is carried out
with the blank holder of the present invention is similar to
the steps of the known folding machines but the novelty
resides in the step of assembly of the blank holder itself
which is characterized in the use for the final regulation of
the length of the blank holder of a number “k” of incremen-
tal elements with a thickness which increases in quadratic
manner and additional elements. The incremental elements
are placed on at least one side of the expander elements and
the additional elements have constant thickness. Both these
elements are enclosed within the two extremity members
which also have constant dimension. The novelty is also due
to the fact that the area of storage is capable of containing
at the most the “k” elements and is aligned and is integral
with the blank holder in such a manner as not to require
further motion and/or additional mechanisms for the deposit
and for the removal of the same incremental elements.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other characteristics of the invention will be
further illustrated by means of the description of two par-
ticular embodiments which are provided by way of illustra-
tion of examples and which are not intended to be imitative,
by reference to the attached drawings of which;

FIG. 1 shows a front vertical view of the folding machine
with the assembly of the blank holder of the asymmetric
type;

FIG. 2 is a front vertical view of a folding machine with
an assembly of the blank holder of the symmetrical type;

FIG. 3 illustrates a plan view of the programmer carriage

which contains the group of engagement of the extremity
members and/or the incremental elements and the splitting-

packaging group;
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FIG. 4 illustrates on an enlarged scale the two sides of

which the blank holder of the asyminetric type is schemati-

cally composed;
FIG. § is a lateral view of the incremental element;
FIG. 6 is a plan top view of the incremental element;

FIG. 7 is a lateral view of the expander element;

FIG. 8 is a lateral view of the additional element;
FIG. 9 is a lateral view of the extremity member;

FIG. 10 is a plan view of the extremity member in cross
section along the line X/X of FIG. 9;

FIG. 11 is a lateral view of the extremity member parl:ially
in cross section along line XT—XT of FIG. 9;

FIG. 12 is a detailed view of the hooking of the extremity
member to the support of the blank holder.

As shown in FIG. 1, the blank holder (1) of the asym-
metric assembly type is anchored to support (2) which
moves vertically. The blank holder (1) comprises a central
clement (3), two expander members (4), a plurality of
incremental elements (3), a plurality of additional elements
(6) and the two extremity members (7). All these elements
and the two extremity members are disposed one adjacent to
the other and they are connected to the support (2).

The programmer carriage (8) slides in front of the blank
holder (1) by means of screw (9) which is connected to the
slider (10) which supports the same carriage and this screw
is rotated in one direction or the other by means of motor
(11).

The storehouse (12) is located laterally with respect to the
blank holder (1) and in line with the same and is also
connected to the support (2). The storehouse contains the

incremental elements (5') which are not utilized to form the
plurality of the incremental elements (5) which are neces-

sary for the assembly of the same blank holder.

FIG. 2 shows a blank holder (13) with assembly of the
symmetrical type in which there are two pluralities of
incremental elements 14' and 14" which are placed in a
symmetrical manner with respect to the central element (3).

Two programmer carriages 15’ and 15" are located later-
ally with respect to the double plurality of incremental
clements and they are supported by the respective sliders 16'
and 16". These sliders are connected to a bar (17) which is
threaded in such a manner that when it 1s rotated by means
of a motor (18), the sliders are moved symmetrically with
respect to the center of the blank holder (13).

Another consequence of the presence of the double series
of incremental elements is the presence of two areas of
storage 19' and 19" which are placed laterally and which are
aligned with the blank holder (13).

The central element (3) translates vertically raising itself
above the blank holder due to the action of the fluid-dynamic
cylinder (20) which is connected to the support (2) of the
blank holder. The vertical motion of the central element (3)
allows the two expander elements (4) which are laterally
located, to translate toward the center in such a manner that,
when they are placed closer one to the other, they occupy the
entire space left free by the same element and allow simul-
taneously the rearward motion of the two lateral packages
constituted by the incremental eclements (S and 14), the
additional elements (6) comprised between the extremity
member (7) and the same expander element.

This action of contraction of the blank holder which

allows the withdrawal of the blank holder from the panel
which has already been worked, is carried out in the blank
holder (1) which is of the asymmetric assembly type by
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means of the action generated by the programmer carriage
(8) and by the fluid-dynamic cylinder (21) while in the blank
holder of the symmetrical type of assembly (13) is achieved
due to the contemporaneous and opposite action of the two
programmer carriages 15' and 15°.

The subsequent action of expansion of the blank holder,
that is the motion toward the exterior of the two packages of
the elements, is carried out through the action of the two
expander eclements (4) which move away one from the other
in order to allow the descent and the insertion between them

of the central element (3).

As shown in FIG. 4, the two expander elements are moved
in their action of reciprocally moving away in the case of
blank holder (1) which is of the asymmetrical type of
assembly by means of an elastic means (22) and fluid-
dynamic cylinder (23). On the contrary in the case of the
blank holder (13) which is of the symmetrical type of
assembly, the motion occurs by means of two elastic means
(24) which have opposed action.

These means of motion (22, 23 and 24) are connected 1o
the support plate (2) and act on the horizontal arm (25)
which is connected to the expander element and which is
held in guide by the rolling tools (26).

FIG. 3 shows that the programmer carriage (8,15) con-
tains the splitting-parcelling group (27) and the group of
engagement of the extremity members (28) and/or the
incremental elements.

The splitting-parcelling group (27) is constituted by a
ﬂuid-dynamic cylinder (29) which is connected to the pro-
or er carriage and is lengthenable towards the operating
machme This fluid-dynamic cylinder (29) is provided with
a bar (30) which has the end (31) shaped in such a manner
as to penetrate within the recess (32) formed in the body of
the additional elements (6) and so that it is also capable of
carrying out the steps of moving the latter during the
operations of splitting and parcelling which are required for
the assembly of the blank holder.

The group of engagement of the extremity members (28)
and/or the incremental elements is constituted by a fluid-
dynamic cylinder (33) which is connected to the program-
mer carriage structure and may be lengthened towards the
folding machine. This fluid-dynamic cylinder shown in FIG.
1 is provided at the end with a hooking tool (34) capable of
engaging with the shaped protrusion (35) which is shown in
FIGS. 5 and 6 of which the incremental elements (5 and 14)
and the two extremity members (7) are provided.

The hooking tool (34) consists of a fixed part (36) and the
lever (37) which has as the fulcrum pin (38). The Iever is
placed in motion by the opposite action of the fluid-dynamic

cylinder (39) which generates the opening of the same
hooking and the contrasting spring (40).

As shown in FIG. 5, the incremental elements (3) and (14)
are connected to the support (2) of the blank holder by
means of the shaped profile (41) which is restrained. These
clements are held in position by the transversal front bar (42)
which is raised during the phase of extraction of the incre-
mental element.

FIGS. 9, 10, 11 and 12 show the characteristics of the
extremity member (7) and precisely they illustrate the pres-

ence of the elastic member (43) and the hooking and
unhooking group (44) to the support (2) ot the blank holder.

The elastic element (43) is constituted by the angular
lever (45) which has pin (46) as the fulcrum, the pin being
connected to the body (7).

The two arms of the lever (45) are of different length. The
longer arm (47) guarantees the formation of a niche which
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is disposed laterally with respect to the body (7) while the
shorter arm (48) presents an extremity connected to spring

(49) which is connected to body (7) and which has the
function of maintaining the element (43) in the position
previously ensured by the splitting-parcelling group.

The action of hooking of the extremity member (7) to the
body (2) is achieved by means of tenon (50) which rests on
both bodies (2) and (7) and which is restrained in the upper
part by the mortise (41) which is formed on the upper body
(2) by means of the action of the springs (52).

For the movement of the extremity member (7) it is

necessary to extract the tenon (50) from the mortise (51) and
this is achieved by means of the small lever (§7) which has

as the fulcrum pin (83) of plate (54), the latter being
connected with body (7).

The shorter arm (85) of the lever (§87) is disposed within
tenon (50) while the longer arm (56) during the folding
phase protrudes from the plate (54) as shown in FIG. 11.

Advantageously, during the phase of hooking of the
protrusion (35), the engaging group (34) pushes towards the
interior the protruding arm (56), thus causing the rotation of

lever (87) and of the short arm (55), thus causing the
lowering of the tenon (50) and the unhooking of the same

from the mortise (51) as shown in FIG. 12.

What is claimed is:

1. A blank holder having variable assembly for use in a
folding machine for the production of sheet panels, the blank
holder having a center and two ends, which comprises a
central element (3), placed in the center of said blank holder,
a plurality of additional elements (6) having identical
thickness, a pair of expander elements (4) located adjacent
said central elements, two extremity members (7), located at
said ends of said blank holder, at least one programmer
carriage (8,15), said carriage being movable along said
blank holder and being operable to modity the length of said
blank holder, and at least one plurality (n—1) of successive
incremental elements (5,14) placed adjacent said expander
elements, said additional elements (6) being located adjacent
said incremental elements, said incremental elements having
a thickness, each of said successive elements having a
thickness equal to double the thickness of the incremental
preceding element, whereby when the thickness of the
thinner incremental element is represented by the value (p),
each of said successive incremental elements has a thickness
equal to 2*""xp, the thickness of said additional elements
being equal to double the thickness of the element of greater
thickness of said plurality of the incremental elements.

2. The blank holder according to claim 1 which is
provided with a support (2) having two lateral extremities
(7), at least one storehouse (12,19), some incremental cle-
ments (5,14) and some additional elements (6) which are not
used, are placed in at least one of said storehouse, said
storehouse being connected to one of the lateral extremities
(7) of said support (2) of the blank holder, said storehouse
being disposed in line with said blank holder, said central
element (3), said expander elements (4), said incremental
elements (5,14), said additional elements (6) being con-
nected to said support (2).

3. The blank holder according to claim 1 wherein said
programmer carriage (8,15) contains a splitting-parcelling
group (27) of all the elements which constitute said blank
holder, said splitting-parcelling group having an extremity
(28), said extremity having an engagement group, and said
engagement group at said extremity (28) being capable of
placing in motion said incremental elements (5) and said
extremity members (7).

4. The blank holder according to claim 1 which comprises
a slider (10) supporting said programmer carriage.
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5. The blank holder according to claim 1 wherein the
thinnest incremental element has a thickness of 5 mm and

the successive incremental elements have a thickness of 10,
20 and 40 mm.

6. The blank holder according to claim 1 wherein said
central element has a side and said plurality of said incre-
mental elements 1s positioned on said side.

7. The blank holder according to claim 1 wherein said
support is a plate, said plate having a lower part and said
central element, said incremental elements, said additional
elements and said extremity members are positioned in said
lower part.

8. The blank holder according to claim 1 wherein said
central elements raises itself vertically, said expander ele-
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ments are located laterally of said central element and when
said central element moves upwardly, said expander ele-
ments move toward the center and come closer one to the
other.

9. The blank holder according to claim 3, wherein each of
said extremity members (7) has a side, a single plurality of
incremental elements (8) is placed adjacent to one of the two
expander members (4) and a recess is formed on said sides
of said extremity members (7), said recess being obtained by
elastic means (43), said clastic means being responsive to
said engagement group (28) located at said extremity of said
splitting-parcelling group.
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